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(54) STORAGE CONTROL SYSTEM AND MICROPROCESSOR 

(57)Abstract: 

PURPOSE: To control the attribute information on a 
physical space with the resolution required in a system 
and also to control the physical space with high 
reliability and in relation with the attribute information 
even in a page sharing system and a multiprocessor 
system. 

CONSTITUTION: In a virtual storage support system, a 
physical space control table PMT is provided outside a 
microprocessor 1 to hold the attribute information on 
the areas of a physical space which are grasped as an 
assembly of areas with correspondence secured to 
these areas of the physical space. The microprocessor 1 
is provided with a physical, space control means 5 which 
acquires the attribute information from the table PMT 
and controls the information. The means 3 contains a 
physical slace control table retrieval control means PST 
and a physical information buffer means PIB which holds 
primarily the attribute information acquired by the means 
PST with correspondence secured to a physical address. 
So that the processing speed is increased for control of the attribute. 
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M^r^Mr Kw*£*aara<z>iir ki^kse* 

ffiBDWaT 1 — X/i"i, 

w^a^a** 

ib titzm n & - » « icfiwf 5 4^ait a^ * 7 t #a * 
**LTfts t^-efcsBi^JSiiEitoiait^a^^^ 

Ac 

[»*3S4 ] fjis^a^r^^a^-^/^^fflW^ 30 
is. ttasBova^-^x^ffiriBwafflfa^y^r* 

[»*«5] UklB«i:*ix5*affilW^*i'U"C2»: 

ttflMtfl. «affllB±<0««fc»LTfll«S:»H8Ufc^ 
5^Sr*i-#fi8*a»V*aSIH±^ffi*t-*f uxif a 

^4|5«co|S«l : a^^^^o 
[»*«6] Slf^^)llfi^«oT7aiy^Ufc^Sr 40 

rt«T?*fiK*ii5»aT K^^IT K^fcKftLT 

ilSP B 1flfgt^*ti5ir Ku*<E>JRt£Sr«a 
i-Sfc»©*afflIB«a#«i: Sr**, 

«HE*asiB*a#att:* mw^Wi^mmr K^ts 
attc Lfcfta«*#£«tt-*-« fc«>©*aflHi^ ^7 

^Skt, MEA^fH»*^axtttta£IB*a#a-C so 



4fcafflf*»^mfB«afli«^< * 7 r #a^#a 

<&K1H\ aSE«aTKu^^»«-r5*ttW««:^«|S*» 
6**i-S«affilBffa^-^**«!l«l*«i: Sr*Ay 
T% 

[«*«7] WrE*afll»^y7r#«W:, WIB*^ 

MW^^axraifcaffliBva^a-c^riiSixfcftar 

ftaffimva^-^ttmftaw^a^aftu, 

[it s ] mis^aif v 7 r #aa» ^^^ti 
5»aw««rgttT, ^ies^r*^* 

tt^fc^aWTW&^sffl^s^v^TttasfBvaT 1 
i ^iBttoEtttfa^*-^ A 0 

[0 0 0 1 ] 

^wafflw^Mttfc^affliB^a^-^TVai-sSE 
wkhu t^a^r^^a (e«Ris«a) 

[0 0 0 2] 

•affiiw^H-rsjutt©— «i tt/^ 

-fXdS3 2 try h-Cfc5dS, — WOROMttl 6 try 
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mz&<OT b*\s*%mT^k\c3:^x, ^^DOT^t io 
«*0>-*"f ^ n X n -fe j/tttt/^ -t- 5 y ^ s<x ^ 
i^tc^fb-C^X^-f ^S"t?*S*^ 5^*^*0 -fey 

[0003] ^^*>r xjessrieiSffc-rsawt L-a* 

4#PJ3g6 2-2 3 2 0 6 2 #fc:H*Sixfcfc©^fc5o- " 
~*Ll3\ 114 5 XeHryiJ-Jifctta 

tt\ HIT K^^I:»KUt^D-feytfta-c^t>f 20 
fir K^^WJlHlK^A**ix, 2<Dtemz.mi'Z>ti*& 

Xas8fc5£ S ttfca^^ r ^ ir ^ as mm £ & % <n 
X\ iSSiSffcU^ v\ 

[0 0 0 4] 4fcSffllBJwH-J-53Efc»JcDj|Btti: Ltll so 

*> s a* . gE iaaa ra fir- x a* ^ u r v ^ <z> x 
ro^t-wtstiB^-cfcsfc*, ttasmtfa^-x 

[0 0 0 5] 



*?>*v^ X>f ^^iMi^Xf^^czv^ 
^ > h n — ^^bO/S^C <£oT&£V<;*lM 9 JV<DT 

[0 0 0 6] *fc^^*>TXJg^irj£4: UTftQfetLT 
V^ijft, Xn-fe5"9-rtJ^^B««FU^^^S:fco 

i?*^ 1 6*t*»llLTjl3et5»^ *«**>r x 
fi2 5 6M/V HiJiSo b^L— jRlcSiasSixs^^ 

[0007] s&k:. «aaara«3Sjj:*5Jt5*a^— ^ 

!^-<£>feaT K 9 tttt ^**Sr-tTo fc» 

<£\ ^J:^/u^Xn^^-9-«fi8;jc*5V^«-Xn-fe5f-9- 
a5^o»affiM«a^ — X/w£«JBi-£»<&. -oco 
»17Kw^l:»Lt«S©#«, «3E***s»JcS-TS 
lefts. tt:^)J;5^I^fIii^u-T^ 

fcfctf S*att**t4: ft D fimtliiv\ 
[0 0 0 8] v^x^cD^tt^toS 

tV^Ltt, ^^*>TX^iE2B|5iac^^'7 t A{c:*5*t5 
^A*t#^ofc«>Jc*JfflStb5#flBafcWcaE3Efl|« 

Xn-fey-9-Sr««i- 5ni:^fc5o *fe^*affilB^B8 

-r z> m&*g m<o tz «> 0*^365-^ >r ^ n x o y ^- <o ^ v 
ffi^o^teaigft^tt^Lftv^is^a^^-r am 

[0 0 0 9] *fc**W<7>SUoa«tt. 7K^/^7 P 
7 -Y >- «h pT3E^^ -9->T Xc^^a fc SrM=fT bTtT 5 r ^ 
T-# SIEtttfl 5 I^r Attflci^f Atc$f^ft^-< 

[0 0 10] *3£^<D3E«iJ<OBWl4. ^I^U^I 
ft^>r KU-^(^*fbTlR|— ^)ftI7 KU^SrW9#JtS 

^c^v^r^x^-fe^if^s^J^^^a^pa ^ g : a•7 L -X/^^ 
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^A*t»*.4 o ^mzmmt-rz c * sis 
«*a^xAMwria^^A^»3s*^>r^ *xn 

[0 0 12] 10 
[0 0 131 t4b^ fifillEDS***— h-fZisXT 

So 

[0 0 14] S^WacOfcfeO^^^fb^fc^t-, 

mEfta£iH»a#«ri, ftaamtfa^— XA«5iifM 

icftWi" -5 ft a«*>* y77¥fti *r* tf r £ # "C # 

So 

[0 0 15] 9tr1EJRtt««#, RTX^*>rX<0fc«)O 
j*tcS6oTH^»^ft^*^5JKtt1»«-e*>5#-&. ft 30 

SKftar Ku^^»jts-*-5jiiitt««fc«affiiH*a^ 

[0 0 16] /^t^X««|±, W^uXuir^f-© 

[0 0 17] UJcEltiSixSftaSlffli: 2ftffitSi: S 40 
WlE*ttttf*tt, ftasSIB±o«**c:»U-c««S: 

ufc^sA^^^^waxwftasraJh^fiB*^ 

©it, ffiiBftaffim*a7 t -XA'**»j»^«ii. ft 
affliBva^-^atfiwuBftait*^^ ^77 

[0018] ftiarafif- X/uofcfeo^-^y *uffl 

SfersBes&KtTpJ-tt, ftaaratfa^— xa-k:#u 50 



t n fta-t ^ >- 3 X/i^fta^— xa-<d j: 

iafc#ot, JWriBftaffiMtfa^— ^»*«w^a 

tt, ftaffira^ffa^— x/kot Ku^sr*g^i-sfc«)(o 

fi^as i ©si3s-cw ^sffi^s^^Tfta^wax 

-X^ft*fc*i-*««6Sr*r5. 
[0 0 19] 

km £ n £ fciawfif - x/w- ttftaara © 

^ n X n ir y «<OE«#«©IEnW*^lg» S tb 

rcorite, v-^^^cQ^tt^^CTftafi 

5 # jHatmz* jew** if ftaam h-t « m&mm 

[0020] -^>f ^nXd-fe^-^ttftaaiBvaT 1 — x 
/^e>*aiLfcjin4fflf«srftar Kw^t»jcs<3»fc— 

^y77 5*frtett*©MttfflftSS:3pJffl-r £ 0 

^oXo*^^o^yXBait*:Srt>fcb*-r, J. 

*<D^«r**fM--5 J: 5 KAMI*"*. 
[0 0 2 1] JKtt««tt«affilRllca[«ttlJ:»jcSW*tS 

—(ommr K>^Sr*0 9#*t5^<— ^#^TSrtfofeii 
£\ ^i^/^Xn^yH^W^ictev^T^-Xo-fey-^ 

dssu^^ftafflm^a^-x^tttffli-s^-ct, - 

SixSo rcD^ili. #J8L KJE«« i: ftar K^<73 
[0 0 2 2] 

*a*5*co**«s:«ftq(B»!:«or«?ai-*« 
[0023] c i ] fBttvaottw 

[oo2 4] la i \att&f&&mmztiz>&wgm<DWL 

ottirK^ (Mr Ki/^) iciot^snsfiS 

©lEtSSMi: UT^ttaSflB «EB1B«) , 4 12^-K 

flasttsftaffiM (His*) . sttafttx-f^^sn© 
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^52feH^g5£2#:iati£i-£o f&a^p^ i o o 

4* »J IS S ft ft V ^ 2 ft|E« 5 <D-<- is » h 
ft£ c ttS^lffll 0 OJh©^— S^&UftfEtt4 JilC#ft 

J: -=> T 2 ft!B« 5 _h S*Sr 1 35tS5« 4 -ht-St 9 » 10 

i?*2ftfS«5l::il3KU -fcr. icgfLv^-v^Aft 

5 0 ro^-^^A^#xcofcie)^^s-<-^^>#^'tf 

*tt 1 &1E«4 _LT'IS«'lff^^*t **. fcftfca^a**: 
^■fflMSirSnSo ^-^Att**|c|RU-C. #flgfcS 

£ft<^^-^£^a^4^iii>mu ^H£ft 

if$S<h#tc^a^ 1 0 1 KHr**ttflMRfc £ft£ D 

— X/U-PMTJ4. tfcm&mVMT — 7 A> AT b&®i3L\Z 
#a*ft^(^««lc/SDT^OjRtt««^3g^s^ 

HSW^jSf+JtStuTtfaSJtSc t^ot, Ha so 
^_h<£>Sft£T KV^tc*f Lrra— ©«331T 

Lt-o©#S, XX««^ s *|-iS*ttS-4:^ftSo - 

ft^w lt«#<e> ± 5 icnaai«*a^^w54fc3aT k 
r Ki^c^/ss^r^a^***^ ^-^^r^ff 

fSit^aidJzfttf, *HB. * *ar K^*©* 

SP^T'i^f #RL *:S««<B« c aas««>TflB 

¥tdft5 0 ft, l»IB^-^#*tt, «*tf/J^o-fe^dS 
filfcSftfc lc J; oTi-«I^ ^KfBSK 

sft 5 ina^- istm 9 m x h ft£ r t \z & o x ^-r 

So 

[00 2 6] [2] lEtttffas^^A 

[0 0 2 7] @2 iCfiH 1 t-^ bfclSttWa^Mffl Lfc so 
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1 H^-Y^o^nir^*, 4f±l#;12tt£ LT^»y^ > 
So ^ v^^ey 4te^— W^7k LT#ftttftl 

ffllBlK^^y^TffittftifSrfll^S^^P S 
ft5 0 ^^n^ntytlli, T^r^fti^ 

38IW^Bi"*-5JRtt«aSr«ar Ku*K»JS£Ht-C<B ; a 

u/t 9 -rsfcftjcttasra'ffaaw 3 asstt e>ft-cv* 
s 0 »asiH«aofcfeoi!triBtta3SiB« c a , 7 L --7 r /uA 
Tatf*affliB*a<ofc»(ottB*affiiw*a^-^ 

[0028] w^p^ntyf 1 ic*s^-ci ix-tf£ 

»^a«ft«0»fi#S:**.*. Hfr^yHi. 9t?tK 
g^iEtt=g«£r^TU h^fc^ifeft* 
fflW^ttoT^ajRW^^^-^toaSrPi. ^lf- 
^©ailcMftf- ^li^-^;*DB£^LT^SS 

IR, f-^tllA^^DOR, 77^tALN?rf 

dr, DOR^ify h&t&s 2 if >y ht&5t#, atria 

77^tALNft *^A*ffllia*fflli:OBQ"t?3 2 If 
y htc^^tt^_b<il 6 try h^Ttel 6 Ify bi:€:A 

is^^^ev, DCI^r-^^ty^^^^ PCKIS 

[0029] s<*mm&B i Fts. *^ftr pisxmm 

/Tfy-K/7^ fff^-R/W*, ^^q^7^fy 
-T^^ h=i>-ha-/Uft-^BC i matt 3 2 \fy h'< 
^Tff-i-DC*«:A^i-5o ^^*JW«B5B I Ff*-t<Ote 
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^a«a*ADDJc:anJt**S:iS9, 7K^WA^ 

^&3fS©JRttW«3 1 «*.tflJWB^>f h 

[0 0 3 0] -7>f ^ n^nt y 1 1 ^bT K^^A 

^ ir * ^tTfo*v5 t * I:f±*mi7 ^ ir * SrtTfc-f^— * 

[0 0 3 1 ] ^ n^n-fe^i^ l ^fer KU^A 
Btdffi^SttST Kl^^ff^^^a^B I F^fe 

l/^?DORl:ty FStlfca, 77^tALNtv< 
^filWSBB I F ^ 6 XttaicffioTr - 

tt^W&^fcttx — y T >< ^ y 9 £ 

[0 0 3 2] ^S^^^O^fc^-^K^^O^ 
fcfiNfr<frl*7 7>f ^ A L N SrSS-fr-f ^A*fWWl^ = s> 

[0 0 3 3] ( 3 ] tftaSM fl 

[0 0 3 4] ffif|a*^fil»*tf3-=5/ Ml Xtk&tStC 
57 K^JXffiflttttT K^ttJ^l^^^* AORtc-fey h 

£*L5 0 ttaffilHVa*f7oTVN5£#fctt x nasm 

AOR#ft»t57 K^^ffif«Htti7 K^iffi^ 
[0 0 3 5] tt9SMffa«l«l2», H2^Stt5J: 
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pi-. »I7 Kuxi:Kil7 K^©3EftS-cfc5tti 
Slflf-^v (7Ki/^«»f^) AT^f 
i-Sfc«xolbtt7 Ku^3Elft««tDATi:, ^tttcj:^ 

WKlBtt Lt*5 <7Kl/7 y7rTLBt^bi 
/&£;*x5o 7K^W*^^AOR^biliA^S 
§^17 K^f47 K^X*^y7TTLB^St9 5i* 
H5 0 Bi9i£*ixfclia7 Ki^^dsr K^8ft/^7 
7TL B rti;i»»£jft,Ti^3 fc co t— 
10 SiSt5iM^tiftS7 K^SrWTT K^M^ 
5/7rTLB^?)ftI7K^2 1^ffi*^5o 4 
fc„ Bt9i££*xfci&a7 \ty*&T K^SJ|/^7 7 
TLB^^:»ftSi^Tv^ttv^»^^ctt N »tt7 K^K» 
iiDATiaoT7 Ki/^ffef-7;^7 u^t; 

* a t b r asffi-rwaaravsT 1 — ^ a t as&gt $ 

T7 K^3E«/<y 77 T L BlcBfiSii, -b 
IB <h mmz U7K y77TLB frbVoMT 

2 l iSsa^jSixSo f£L ^^o^Ptytl* 

20 »aara«a*ffo T^fc^t#tc«u 

"C^SttS J: 5 1-7 K U^SCIft^ 777TLB £/<>fV< 
^t"5^K^riloT7 K^lil^^^AORCrtS 

LT«feixfc*aT 2 1 l*-£<£>3:3:7 Kt-^^^ 

[0036] »affiim«ajci3*t5r 

[0037] [4] «a£M«a 

[oo38] #3a^a«&# 3 w\ mcifeasm mmx± 

M 1^6ttJ***t5*aT 2 1 £A*U 

«Srifc»cjCDr«EUfc9-*-5o 4fcaffim*aai«3 

40 li, «S7 K^^fc»JS#*tfettS«tt«*^tP*a 

Tsi, rn^j:oT»e>nfc»ar K^iJRttflia 

(OlB«*t WFtt«c|E« UT*3 < «a«*^^ -777 P I 
Bt^&«l*Sii5 e «Hta^^77P I Bfi, rtt 
iz^mztizyomT k^2i #*n»«^y77P i 

B ft S tLT V n 5 t ^> i: — Si" 5 ^S^Sr*I3£ 

-&i-5»<g*fc:W:, »«i-5B*»*»fe»fcJlltt*«3 
1 Sr^^«J»<fBB I F4^^ta^i"So ^^«!l»»B I 
so Ffi. ^(Dm&^ntet'lC&oX, ^^D^a-fey^ 
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o^sr K^2i is«iI«^y7rP i Bu:»ft£ 

S*U ® If - P T s o T^l^ 

Iflf-yM-x l/v^^ ^ P T B R2SJf -f 

u«if*/<77 7P i Bi^sftSix. *<z>«. mm 

I FtC^x.5o felT 2 lX^^ffilWlBB 

3&>©a]BU^ £ 9 iKSKJS CT#figff fl^KSE* #i: 

P I B b&m?2K i g& J r*-'7/i'PMT k<Dlft3&<D&&& 

p i Bo«tt«**»#**fcfc#ii^r**t^»jtsr 

[0 0 3 9] BWTIi/U^tyftt*fc^ «MC*JIK 20 
1^ ^;n*i:*ilt57 K^^^±©7 K^^^ 

[0 04 0] [5 ] «)IS^fIf-^ 

[0 04 1] [g|4tC^S^P^l : 3Sf-^/WPMTcD« 

U^fi3 2 try h^^i: LT^3 0 ftlT KU^SrJbffi 
iBM>&2, 8. 1 0 Ify Mc»SiJt5e ±ffi2 If y Mi so 
^3®T K W*£MS: 1 Gs<4 hi* o^ffi*lc5MM1- 5 0 

^PTBR*HST6ft, *««I^Bt5ftiaBf 

If-^PMTiD*®7 KU7^^t^>o 9c©8t + 

U Hl-#W1 0 try H3#ir^ v-a >-rt^r4 k^-f h 

^f^PPT©2gti*Sh5o ftaSMffSr 

— ://W<— 7* Uisxf PTBRtt«It^*>3 ^*r—7 40 

P S T© jtg7 K Srffl^t 5o *fc*a-fe^^a 
yr-^P S TlcttttS^— — r^/up P Tco^fclg 
7K^^S^tv>5o *5«I7K^lc»t5f 

±{4 2 tfy hR"C4*<0*a35lfflWa'r — X/w<— 7 u 
^^PTBR^5^1« 5 M^ix5o rcic^tt 

7KMt45, * h y tc^-^tL^M^:^ 

mr k^^w i o ify h PSrioflLUfctodSifca^ so 
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^-^f-^PPTrtO^lStS^V b V <OT Y\"*k 
Lt«HH«^y 77 P I Blc«J*tt«lt5 0 TOE 

awjl«*r4*a^-^tt#«iiii««PTs*sfT5 0 4 

^ CO^Jcom^, ftlt^^gyf-^PST© 
iyhy»f42©85lt2 5 6xyHJ, mm^<—i>"r 
— T/A-P PT(£>^>- h y (O 1 1 024xy 

MJi45o ftl-fr^v'ayf^/i'PST© — o<D^> 
yhy^4/M M^-^f-^PPT(??"0^ 
^>-h y a* I'M bk-tZ>b, ym*#*sals s r—'7/v 
P S T i «I^i?7-^P P T©f-^t^ Xli 

45o 

[0042] [6] mrnQmrnm^—^/vcD^bym 
mi 

[0 04 3] m 5 l:tt«iaHflf — 

A~<— y^ *PTBRtt32try hfc!), _bfifc 2 2 
Ify HCfiMfca-fc^ yf-^p s t<f>%mt Ky 
v-a — ^P STBdS-fcy 

h£*V0^ 0 »It^5/ayf^PSTS:7^t 
^-T^^^t-fiT^l 0 try MiO^AoTV^fc^t 
^ft-f-o ffiot*Jlt^^3yf-7 r /V'PST}j:l 
4 bmmcW< ^kfr»imx~hZ> 0 Tfcl 0 tfy hcDf*3 

[0 0 4 4] B Sf4 2 try h fc 9 ^ ^>f X£fg^-T 
So «i^BS = 0 0(18 If y K 0 1 \tl 6 tfy K 
10i43 2 Ify K 1 1146 4 Ify hiV^5 «fc 5 

^■srtB-efcSo 

[0 0 4 5] WT(l[p]^t- 2 Ify h 9 * ^ y T ^ ir * 
«F©l>3i>f h^Bfli-SJS^Sr^Po «;U4WT=0 0J4 
!?x^hftU 0 1l41^m»rK 10l429x>f 

^niryl^JlU^^-y a*f4i*5S»f^PrffiT?fc5^ 

[0 0 4 6] P Pn^^CD^^^^^ l/W)ft (7K^ 
^^7^y) Srfi^^if 5^Srffi^"rSo PP=04 

5^<b^t 0 ^^^VXy^^Srff^ii^ elixir 
K^*2 ^ a y ^JEArt^WTy yffCttS-t 
^S*:-r5o tfcii^t, -^>r ^ P7 p atytl ttgfg: 
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[0047] wE^^a^r^-fe^^MFRrsrjgjei- 

[0 04 8] CBfi^tyv'a^^J^af-^y^ 
(?>f H^jx^) «rtT5^if 5^Sr*S€i-So CB = 0 
ftfc^ifw^^jh, Ift63^ y ^t5:ii: 10 
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